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Ai»plicant: Electrolux Home Products Corporatfon N.V, Zaventem, Belgiiun 
Cabinet refrigerating system 
TECHNINCAL FIELD 

The present invention relates to a refrigeiated air supply system for a freezer and/or 
refrigerator cabinet having at least one cabinet compartment at least partly defined by 
inner walls, an insulation layer at least parfly enclosing said cabinet compartment Said 
cabinet compartment has an coinpartment opening feeing substantially upwards, which 
compartment opening connects said cabinet compartment with the space surrounding 
said cabinet, said cabinet also coi^sing a door which in one position covers said 
compartment opemng and substantially closes said cabinet compartment The cabinet 
further comprises a machine compartment for storing at least one compressor, at least 
one of said inner walls having a substantiaUy horizontal shelf plane where at least one 
of the planes is being positioned vertically above said machine compartment 

* 

BACKGROUND 

GeneraUy Chest freezers have a freezer oompartmeiit defined by an inner case 
surrounded by msulation which is cased by an outer case. The cooling system is 
normally static with a cooling circuit comprising a condenser, a compressor and an 
evaporator providmg cooling energy to the compartment In static systems fte 
evaporator has a large surfece in direct or mdiiect contact with the chest freezer 
compartment Direct contact means that die evaporator is positioned on the inner case 
inside the compartment, with cooling agent tubes providing agent to the evaporator 
from the closed cooling system. 
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Indkect contact is nonnally used in Chest fi^zers. In such freezers the evaporator 
consist in a meandering tube extending between the inner and outer case. In order to 
achieve a good heat transfer between the evaporator and the conq,artment. the inner 
case m nonnally made in a metal, such as aluminum. The evaporator tube is then placed 
in contact with the inner case in order to transfer cooling energy from said tube to said 
case. The cooling energy is further transferred from the inner case to ihe compartment 



. NonnaUy the evaporator is placed in contact with the inner casing at its floor side and 
all four sidewalls. 
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The Chest freezer compartment is nocmally enclosed by a door or Ud aiclosing the 
compartment opening facing verticaUy upwtods. The door is normally hinged in the 
outer casing and has a gasket enabling for an air tight closing of the compartment. The 
hinges are designed to hold the door in an open position when needed. Alternately, the 
door is held in this position by other means. Moreover, lights means are normally 
mounted on the lid or the inner case and activated when the door is opened. The light 
means enables for the user to see down uito the compartment. Caiest freezer also has 
baskets hanged restmg on the upper horizontal side of the inner and outer cases. These 
baskets are detachable and can be moved along said upper side. 

In order to provide the right aniount of coolmg ah- to the compartment a control system 
is used. This system contams means to receive measured data of tenqjerature, cooling 
system conditions and operation values adjusted by the user. Usmg ttiese, the system 
operates the compressor and cooling system valves in such a way to achieve the best 
operational conditions. The compressor is then operated so that the cooling agent 
provides the right amount of cooling energy to the compartment m order to achieve a 
proper freezer temperature. 



One major problem with these kinds of static cooling systems is that the static chest 
freezer systems tend to create a lot of frost ice on the compartment wall sides. 
Moreover, the static chest freezer systems are not very good at achieving an even 
temperature throughout the whole compartment Another problem is that the heat 
transfer is not very efBcient from the evaporator tubes to the compartment meaning that 
more energy is needed in order to provide a proper freezer temperature. A further 
problem is that the" arrangement of the evaporator often causes problems during 
manufecture and use since the tube has to be in direct contact with the inner metal case. 

EPO patent publication EP0881441 A shows a system for providmg cooling energy mto 
freezer and refrigerator compartments. The coolmg system is of a dynamic kind and has 
•a &n unit vrtiich provides cooling energy throughout the compartments. The refrigerated 
air is generated by the evaporator and circulated by a fan that drives air through said 



evapotator. PortionsvoL^aid air is guided-^tota^different direction in order to provide: :. 
refrigerated air into different parts of the cabinet 

The above-mentioned dynamic cooling system is designed for a refrigerator and freezer 
compartment. Dynamic systems likes this are commonly used especially for cooling 
standing cabinets- Ducts of different kinds and baffles are then used in order to guide 
the air in a proper way. There are different patent applications that suggest ways of 
implementing dynamic cooling systems into cabinets. 

i 

The dynamic systems have a lot of benefits in ord^ to solve the above-mentioned 
problems. Since the air is circulated around the cabinet, the moisturized and heated air 
is removed from the cabinet, which avoids frost ice to be collected on the compartment 
walls and floor. Moreover, the cooling system can be compacted, making it easier and 
cheaper to implement and produce. Anodier benefit is that the heat transfer works much 
better since flowing air gets in direct connect with the foodstuff stored in flie 
compartment. 

It is an object of the present invention to provide a cooling system for a Chest freezer 
which enables a frost-free compartment and also improves the heat transfer between the 
cooling system and the foodstuff. Moreover, it is an object of the present invention to 
provide a cooling system for a chest freezer which is easy to implement into an ordinary 
chest freezer compartment for production. 

SUMMARY OF THE PRESENT INVEISTION 

The present invention relates to a refrigeriated air supply system for a freezer and/or 
refngerator cabinet having at least one cabinet compartment at least partly defined by 
inner walls, an insulation layer at least partly enclosing said cabinet compartment- Said 
cabinet compartment has an compartment opening facing substantially upwards, which 
compartment opening connects said cabinet compartment with the space surrounding 
said cabinet, said cabinet also comprising a door which in one position covers said 
compartment opening and substantially closes said cabinet compartment The cabinet 
further comprises a machine compartment for storing at least one compressor, at least 
one of said inner walls having a substantially horizontal shelf plane where at least one 
of the planes is being positioned vertically above said machine compartment. 



The. refrigetated.-aif.'supply system of the present iwentioa is positjpn^.inside at, least- 
one of said cabinet compartments, the system comprising at least one evaporator, at 
least one return ducting part and at least one fen. Said refrigerated air supply system 
further comprises at least one air supply oiitlet which provides an airflow into at least 
one of said cabinet compartments and at Itiast one air supply inlet which brings an 
airflow out from at least one of said cabinet compartments. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will be described in form of an illustrative embodiment by making 
reference to the accompanying drawings, in which: 

Fig. 1 shows an exploded perspective view of the refrigerated air supply system 
according to Ae present invention positioned inside a c^inet 

Fig. 2 shows an exploded perspective view of the sole teifiigerated air supply system 
according to fig. I. 

Fig. 3 shows a side view of the refrigerated air supply system according to fig. 2. 
Fig 4 shows a front perspective view of the return ducting part according to fig. 1- 
Fig. 5 shows a front view of the return ducting part according to fig. 4. 
Fig 6 shows a back perspective view of the return ducting part according to fig. 1 . 

Fig. 7 shows a back view of the remm diicting part according to fig. 6. 

Fig. 8 shows a front view of a floor ducting part according to the present invention. 

Fig. 9 shows a cross section at C-C of the floor ducting part according to fig. 8. 

Fig. 10 shows a front perspective view of the floor ducting part according to fig. 8, 

Fig. 1 1 shows a back perspective view of the floor ducting part according to fig. 8. 



Fig. 12 shows a front perspective view of the lid ducting part according to the present 
invention. 

Fig. 13 shows a front view of the lid ducting part according to fig. 12. 

Fig. 14 ^bws a back perspective view of the lid ducting part according to fig. 12. 

Fig. 15 shows a back view of the lid ducting part according to fig. 12: 

Fig. 16 shows a fit>nt pei*spective view of an alternative tid ducting part according to the 
present invention. 

Fig. 17 shows a back view of the lid ducting part according to fig. 16. 
Fig. 18 shows a side view firom the left side of the lid ducting part according to fig. 1 7. 
Fig. 19 shows a cross sectional view at A- A of the lid ducting part according to fig. 1 8. 
Fig. 20 shows a cross sectional view of the cabinet according to fig. 1 

DESCRIPTION OF AN ILLUSTRATIVE EMBODIMENT 

An illustrative embodiment of the present invention will now be described in relation to 
the accompanied figures 1 - 20. Fig. 1 shows a chest freeze cabinet in which a 
refrigerated air supply system is implemented. The cabinet contains outer walls IS 
defijcxing the outer dimensions of said cabinet. These walls are normally made in metal. 
Moreover, the cabinet also comprises inner walls 16 defining the outer dimensions of 
the chest freezer compartment 17. In the space 18 between the outer and inner walls an 
insulation layer is formed^ said layer enclosing the floor and side inner walls. The inner 
walls 16 may for instance be designed with grooves (not shown) that extend in certain 
directions along its surface. By doing that an airflow will always be able to pass upward 
or downward in the figure along the inner wall 16. If the inner wall 16 only is flat, there 
is a risk that some food products will block the airflow along the walls. The grooves 
will make the blocking almost impossible. 



The cabinet also comprises a door or lid 19, fiom now on named door, which in its 
closed, horizontal position contributes to enclose said freezer compartment 17. The door 
is preferably hanged by hinges (not shown), which guides said door between its open 
and closed position. Moreover, gaskets are used (not shown) which contributes to 
achieve an airtight sealing of the compartmrat Hie door also has an outer wall 20 and a 
lid ducting part 46 between v^ich insulation is placed. Together, with the rest of die 
cabinet the compartment is thereby sufficiently insulated to keep its freezing 
temperature. The lid ducting part is an important part of the invention and will be 
described thoroughly below in the application. 

Fig. 1 shows important parts of the cooling syston, which system defines the scope of 
the piesmt invention. The important parts are the refrigerated air supply system 21, die 
floor ducting part 22 and the lid ducting part 46. The system will be described more in 
details in relation to fig. 2-7, floor ducting part in relation to fig. 8 - 1 1 and the lid 
ducting part in relation to fig. 12 -19. The system is in the illustrative embodiment 
positioned inside the space enclosed by the outer walls 1 5. 

The cabinet also comprises a machine compartm^t 23, see fig, 20, positioned in the 
lowest ri^t part of the cabinet shown in fig. 1. In this compartment the compressor (not 
shown) and means (not shown) for firost water drainage are positioned. The 
compartment preferably has an opening (not shown) facing the area surrounding said 
cabinet in order for heat from the compressor to be removed efficiently. The machine 
compartment does not have any opening facing the freezer compartment 17. The means 
for frost water drainage could for instance comprise a heated tray (not shown) on which 
the frost water is vaporized. The heating energy from the compressor enables this. Other 
solutions for frost water drainage are of course possible. The frost water originates from 
the refiigerated air supply system 21 described further below, and is drained from the 
refrigerated air supply system to the machine compartment through at least one drainage 

■ « 

pipe connecting the system with the heated tray or else. 

Moreover, pipes connect the refrigerated air supply system 21 with the compressor in 
order for the refrigerant to circulate and transport the heat energy collected at the 
evaporator. Other parts, such as a control system (not shown) and sensors (not shown) 



^^p^also comxnumcate with each.other, flie refrigerated, air saipply system:::an4-tbe 
compressor. Tlie pipes together with the compressor, the water drainage means, the 
refrigerated air supply system and the control system with sensors together forms the 
cooling system operating said chest freezer. 

* 

The volume occupied by the machine compartment 23 results in that the freezer 
compartment 17 loses some of its volume. Inside the conq>artment the inner walls 16 
will therefore form a shelf plane 52. This is shown in figure 20. In conwnon wording the 
machine compartment is called the "doghouse". In fig, 20, showing a oross sectional 
side view of the cabinet, the machine house is numbered 23. The figure shows that a 
Chest freezer cabinet, which despite the ixm&r walls 16, has the outer walls 15. 

In fig. 20 a machine compartment walls 24 defines the compartment 23. The machine 
compartment walls iseparate the freezer compartment 17 from the compressor and 
insulation is also placed in the space between the inn^ walls 16 and the machine 
compartment walls 24 to avoid compressor heat to reach the freezer compartment 
Moreover, the outer wall 15 also surrounds the machine compartment except for at least 
one opening ventilating compressor heat from the machine compartment. This kind of 
solution is very common in chest freezers today. The machine compartment wall is 
designed to allow for pipes to coimect the freezer compartment with the machine 
compartment 

Fig. 2 shows a perspective view of the refrigerated air supply system 21 and fig. 3 
shows a side view of the same system. The system according to the illustrative 
embodiment is as shown in fig. 1 and 20 positioned inside the freezer compartment 17. 
In fig. 20 it can be seen how the refrigerated air supply systern is designed to fit with the 
compartment shape formed by the machine compartment It should be understood by a 
person skilled in the art that the refrigerated air supply system may also be placed in a 
special compartment separated from the freezer compartment, meaning that walls 
divides the freezer compartment into a space inside which the system is positioned and 
a space forming the actual freezer compartment. Both spaces are then inside the voliune 
enclosed by the insulation. 



The refrigerated air Supply systeins '2r-mgfi3tf parts -are a return^ ducting part- 257 ?an - 
evaporator 26, a frost water-collecting tray 27 and a motor and fan 28. The evaporator is 
a common type with fins and tubes forming its design. The fins enable for a large 
contact surface with the surrounding air. The evaporator is further designed and 
positioned so that air can easily flow through it in a substantially vertical direction. The 
evaporator is connected to the compressor through pipes extending between the fiCKcr 
compartment and the machine compartment. As illustrated in fig. 1-3 and 20, the 
evaporator in the illustrative embodiment is positioned between the return ducting part 
25 and the imer wall 16. A firost-free system compromising heat cables (not shown) is 
adapted to the refrigerated air supply system. The heat cables is placed on the fins and 
switched on regularly in order to melt and thereby remove frost ice collected on the 
evaporator. The moisturized air flowing from the freezer compartmMt 1 7 through the 
evaporator generates the frost ice. 

The water-collecting tray 27 is placed under the evaporator 26 and collects the melting 
frost water generated when the heat cables melts the ice. The tray is further connected to 
the drainage pipes (not shown) guiding the water out to the machine compartment 23 
where it preferable is vaporized on a tray by the compressor heat. The motor and fen 28 
is positioned substantially above the evaporator and preferably during operation brings 
air through the evaporator. It nciay also be possible to operate the motor in an opposite 
direction to remove fix>st ice collected on the fan blades. Fig. 3 shows a cross sectional 
view of the refiigerated air supply systeni. The water-collecting tray is not visible in this 
figure. 

As illustrated in fig. 3, the evaporator 26 is placed in a vertical position just behind the 
return ducting part 25. As described later air will be able to flow vertically upwards in 
the space between the return ducting part and the inner wall side 16 or sides against 
which said part is placed, in which space the ev^orator also is placed. The fen and 
motor 28 can also be seen, said motor having a horizontal axis 29 and a vertical fen with 
fan blades 39. It should be understood by the person skilled in the art that other 
arrangements of tiie evaporator and the fan and motor also fall within the scope of the 
invention. For instance, the axis may lean a certain degree in order to achieve better 
operating conditions. 



The aiTange)¥if£6ttf -^df the eva 28 much depends ' oil the - 

design of the return ducting part 25 and the lid ducting part. The return ducting part will 
now be described in relation to fig, 4 - 7. There are some demands on said part 25. First 
of all, it is essential that the return ducting part is designed to interact with the cabinet 
compartment Secondly, it is very important the part occupies as little volume as 
possible. Moreover, the part should also be designed so that the evaporator, fan and 
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motor fits behind it The part should also be designed to cooperate with the lid ducting 
part in the best way possible. Finally and most important, the return ducting part should 
be designed so that the best op^ting condition is achieved for the cabinet. 

Fig. 4 shows an illustrative embodiment of the refaim ducting part 25 in a front 
perspective view, said fix>nt &cing fte freezer compartment 17 when mounted therein. 
Fig- 5 shows a front view of the part Fig. 6 shows a back perspective view, said back 
fecmg the evaporator 26, fan and motor 28. Fig. 7 diows a back view. Referring to fig. 
4 and 6 the return ducting part will now be described in more detail. 

The return ducting part 25 comprises a lower 90 degrees angled piece 3 1 and an upper 
eaclosmg piece 34 preferably made in one piece. The angle of the lower piece 
corresponds to the angle of the machine compartment walls 24 separating the freezer 
compartment 17 from the machine compartment 23. This means that the piece is 
designed to cooperate with the shape of the inner walls 16 forced to their shape by the 
machine compartment. It should be understood by a person skilled in the art that a 
different shape of the return ducting part also fells within the scope of the invention^ 
which is to design the return ducting part 25 so' that it cooperates with the cabinet 
freezer' cdmpartment inner walls 16 in the best way possible and also solves the objects 
of the cooling system described earlier m this document 

In this embodiment, the low^ piece 3 1 has a 90-degree angle. Moreover, the piece is 
designed with ductiiig means 32 in a manner so that ducte are created when the return 
ducting part 25 is placed against the inner wall or walls 16 of the freezer compartment 
17. When placed inside the compartment the lowest part 33 of the lower piece will not 
reach all the way down to the floor of the freezer conqpartment 17. Instead there will be 
a distance between the said floor and the lower piece creating an inlet where au: may 
flow from the floor area in into the ducts and upwards towards the space between the 



upper enclosiiig^ieGe 34 and the 'iimeF watt orwalls-lfr of^e- inner walls^l 6 against : 
which the refrigerating part 21 is placed, A person skilled in the art will understand that 
another design of the inlet also fialls within the scope of the invention, such a design for 
instance using a grill such as the grill opening 35 described further below. 

As illustrated in the figures, liie ducting means form two ducts at its lowest vertical part 
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and four ducts at its upper horizontal part. One reason for that is that the design with 
four ducts will create a stronger construction, which is necessary since the horizontal 
part has to cope with heavy food products that may be placed thereon. Another reason is 
tiiat Ae design with two ducts will inwove the airflow conditions in the ducts and in 
the inlet The main target is to enable for air to flow as effective as possible. 

The return ducting part 25 preferably extends between two opposite sidewalls of the 
inner walls 16 where the contact between the part and each wall is made to achieve an 
airtight attachment The air should not be able to leak out on its way upwards between 
said part and the inner wall or walls 16. Another alterative is to design the return 
ducting part 25 so that it does not extend all the way between two opposite walls. The 
main demand is however always to avoid air leakage and in such a case sidewalls at the 
return ducting part are needed instead. As mentiotied earlier it should be understood by 
the person skilled in the art that another design of the return ductmg part is possible 
within the scope of the invention. This may for instance result in that the refrigerated air 
supply system 21 could be positioned m one of the comers of the freezer compartment 
17 against one or more of the inner walls 16. 

Another alternative is to design the return ducting part 25 as a separate unit with 
surrounding walls forming the ducts mentioned and the space inside which the 
evaporator 26 is positioned. In such an embodiment the inner wall or walls 16 does not 
conlribute to enclose said ducts or the evaporator. Instead the return ducting part is only 
placed next to the wall or walls. Moreover, the scope is not only the position of the 
refrigerated air supply system. It is" also among other things the achievement of a 
refrigerating airflow through the compartment bringing heat and moisture out of the 
freezer compartmeiit. This is enabled by arranging the parts: the return ducting part 25, 
the e?vaporator 26 and tihe fan and motor 28, in the most proper way inside the Chest 
• freezer cabinet. 



The upper enclosing piece 34 covers the evaporator 26 and the fan and motor 28 placed 
between said piece and the inner wall side or sides 16. Moreover, it makes sure that air 
flowing upwards from the lower piece is guided further upwards and through the 
evaporator* The enclosing piece is also designed to solve the demands mentioned 
earlier. 

The return ducting part 25 has a specially designed airflow directing part 35 m its upper 
area. The directing part comprises a grill opening 36 and a tube part 37. This directing 
part is preferably molded in plastics in one piece with the return ducting part. When the ^ 
return ducting part is plaiced in position inside the freezer compartment 17» the gnll 
opening is leaning a certain angle, see fig. 3 - 7. Moreover, the tube part is extending 
slanting upwards with a certain angle. This angle enables for the grill opening to face in 
the direction shown in the figures and also directs the airflow from the fan and motor 
side through the opening 38 upward towards and out through the opening grill. 

It is very important that the fan and motor 28 and the airflow directing part 35 cooperate 
in an effective way. Therefore, the design of both parts and the position and direction 
should be considered. The illustrative embodiment proposes a suitable solution. 
However, it should be understood that other solutions also falls within the scope of the 
invention. This for instance means that the airflow directing part may have another 
arrangement However, it is important that ttie grill opening/-s discharge the airflow into 
the lid ducting part 46. The reason for that will be described further lat^ on. This means 
ttiat the return ducting part needs to extend the entire way from the freezer compartment 
floor area all the way up to its most uppermost ^a. 

.Now moving over to the floor ducting part 22. The part is not necessary for the 
operation of the Chest fiwzer cabinet but will however result in an improvement in its 
operation. The floor ducting part will be described in relation to fig. 8-11. Fig. 8 
shows a front view of the part, fig. 9 shows a cross sectional view at C-C of the same 
part, fig. 10 shows front perspective view of the part and fig, 11 shows a back 
perspective view of the part. In fig. 1 the floor ducting part is shown together with the 
cabinet. In use, it will be placed horizontally on the floor inside the freezer compartment 



i-Ur-J^? :front sjjie .(see fig. 8 and 1Q> %es. upward iind.the .backside (see fig;.-:!-!') .feces 
the floor. 

f 

The floor ducting part 22 has a substantially flat front side. Moreover, it has two 
recesses 40 in one of its ends. When the floor ducting part is placed inside the 
compartment these recesses will cooperate with the lowest part 33 of the lower piece 31 
so that air can flow from a space underneath the ducting part into the ducts formed 
between the lower piece and the inner walls side or sides 16. This airflow will be 
described fijrfher below. The ducting part also has an opening grill 41 in its other end, 
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tihe grill comprising separated supports 42. As seen in fig. 1 and 10 - 1 1 the grill part is 
angled in relation to the rest of the ducting part. This means that when the ducting part 
rests on the freezer compartment floor, it will substantially cover the floor and create a 
leaning grill opening at the lowest left part, see fig. 1 , of the compartment It should be 
understood by a person skilled in the art that opening grills having another certain angle 
or ani>flier design falls within fiie scope of the invention. 

Now moving over to the backside of the floor ducting part. Fig. 9 shows a cross section 
of the ducting part. As shown, the backside 43 comprises separated ribs 44. These ribs 
have a common distance in relation to each other and have the same lengdi. In fig. .1 1 it 
can be sera that these ribs e3ctend all the way between the recesses 40 and the grill 
opening 41. The supports 42 correspond with the ribs 44 in the illustrative embodiment 
It should be imderstood by a person skilled in the art another distance and design of Ae 
ribs also &lls within the scope of the invention. Its main tasks are to cope with the 
heavy weight of all the food products placed thereon, be light and easy to remove in 
order for the user to clean the freezer compartment and to provide floor ducts 
underneath the floor ducting part 22 connecting the grill opening 41 with the return 
ducting part 21. The ducts provided will be described further below. The ducting part is 
preferably made in one piece in a strong and light plastic material. 

The front side of the floor ducting part 22 may for instance also be designed in a way so 
that grooves extending in certain directions along its surface are created By doing that 
ail airflow will always be able to pass upward or downward in the figure along the 
ducting part. If the front side only is flat, there is a risk that some food products will 



block the airflow along' the ducting part. The^giooves^ will *make this blocking almost^ 
impossible. 

The lid ducting part 46 will now be described in relation to fig. 1 and 12-19. 
According to fig. 1, the lid ducting part is positioned at the lid 19. The part thereby 
faces the fireezer compartment 17 when the lid is closed. The lid also contributes to 
enclose insulation inside the lid. As an alternative, the lid part may be mounted outside 
lid inner wall, which together with the outer wall 20 at the lid enclosed said insulation. 
In the fig. 12 - IS a first embodiment of the lid ducting part is shown and in fig. 16 - 19 
a second embodiment of the lid ducting part is shown. The main task for both lid 
ducting parts is to guide an airflow into the freezer compartment. The airflow originates 
from the fan and motor 28 and moves from the airflow directing part 35 into a space 
formed between the insulation altemately the lid inner walls and the ducting part 46. 
The airflow movement into the space is enabled by the cooperation between the grill 
opening 36 and the lid ducting part 46 when the lid is closed, see fig. 1. 

The first embodiment of the lid ducting part according to fig- 12 - 15 in many aspects 
corresponds to the lid ducting part according to fig. 16 - 19. The lid ducting part will 
therefore be described in relation to the corresponding views 12/13 and 16. In fig. 12- 
13 and 16 the side of the lid facing the freezer compartment 17 is shown and a lid air 
directing part 60 is shown in those figures. Said part comprises a ducting opening 61 
and a lid tube part 62. The leaning angles of the opening and the part are adapted to the 
angles of the airflow directing part 35 at the return ducting part 21. The reason is that 
the grill opening and ducting opening should cooperate so that the airflow from the grill 
opening may, when the lid is closed, flow in though the ducting opening. It is preferable 
to place a gasket on either of the openings so that the cooperation between those is as air 
tight as possible. 

4 

Both embodiments of the lid ducting part 46 contain airflow openings 63. These are 
spread out over the part in two distinctive rows. The size of the openings are more 
narrow in the area part nearest the lid air directing part 60, corresponding to the area 
nearest the refrigerated air supply system 21. Moreover, the size increases by distance 
away from the air directing part. The reason for that is that air flowing behind the lid 
ducting part will flow out through the openings and then openings most far from the air 



4ireQting.pait.j^^ of flieir posMon.. A larger opening sizainore fer ... 

away enables for the same volume of air per time unit to pass through all the openings. 
This will then guarantee that air is spread more evenly into the freezer compartment 17. 
The characteristics of the airflow will be described further below. The openings are 
moreover divided into two rows m order to fiirther achieve an even airflow through the 
whole compartment 

In fig. 16 - 19 the auilow openings 63 have a difFereat design in relation to the 
embodiment of fig. 12 -IS. The openings are rounded and the outer sides 65 of the 
edges around all openings are sloping in order to improve the strength of the edges. 
Furdiermore, all edges have a groove 66 at the two opposite shorter side of the 
openings. In fig. 18 the lid ducting part of fig. 16 - 19 is shown as a simplified side 
view with the lid air directing part 60 in the ty>per area. Fig. 19 shows a simplified cross 
sectional vies at A- A in fig. 18 of the Ud ducting part with the lid air directing part in 
die middle. 

The reason for using grooves is to improve the air flowing capacity of the lid ducting 
part 46. If the fireezer compartment 17 is totally filled wifli food products, these may 
block openings when the lid is closed. The air will then be able to pass out through the 
grooves, meaning that the operational conditions of the chest freezer will remain 
substantially unaffected. In fig. 12 - 13 the openings are square-shaped and do not have 
these kinds of grooves. Th^efore its outer edges 67 do not have to be as strong as in the 
other embodiment since there are no grooves weakening its strength. 

t 

Fig. 14 - 15 and fig. 17 shows a back view and back perspective view of the lid ducting 
part 46. Fig. 14 -15 correspond to the embodiment of fig. 12 - 13 and fig. 17 to the 
embodiment of fig. 16. Moreover, at some parts fig. 17 is simplified in relation to a 
proper design. This will be.described in relation to the figure. The lid ducting part of fig. 
14 -15 and 17 shows the ahflow openings 63 from the backside with the edges 67 or 
correspondingly 65 marked. Moreover, the airflow directing part 60 with the ducting 
opening 61 and the lid tube part 62 are shown. Fig, 17 also shows the grooves 66. The 

* 

illustration of the edges and the grooves in the simplified fig. 17 shows how these could 
look from the backside. The actual design may differ from what is illustrated. Fig. 15 
further shows a middle section 68 dividing the volume between the lid ducting part 46 



and the inner waU si4e of tiie lid alteanately ihe insulaticm into two ducte 69. This will 
cause the airflow from flw airflow directing part to he divid»l substantially eveaily 
between the two rows of airflow openings. Hie airflow will tiiaeby be spread more 
evenly into the freezer compartmait 17. The embodunent of fig. 16-19 may also 
conqprise this middle section 

TTie lid ducting part 46 will when mounted on tiie lid form a space betwera ttie part and 
the lid inner wall alternately the insulation. It is ui this space that flie airflow is guided 
from the air directing part 60 to the airflow opeoings 63. In the case of insulation it is 
important that there is a separating wall (not shown) that provided that keeps the 
insulation out from the space. Such a wall is needed depending on how the insulation is 
provided into the lid. Especially, if the insulation is pressured sprayed mto tiie lid tiiis 
wall is very important A person skilled in the art realizes that any kind of separating 
wall falls within the scope of the invention. 

• ■ 

The main task of the present is to provide a coolmg system for a Chest freezer which 
enables a frost-free freezer compartment 17 and also improves the heat transfer between 
the xfefiigerated air supply system 21 and the foodstuff. Moreover, it is also important to 
provide a cooling system for a chest freezer which is easy to implement into an ordinary 
chest freezer compartment 17 for production. The present invention provides a solution 
to these problems. 

Referring to fig, 20 the operation of the chest freezer cabinet will now be described The 
fi^e shows a cross section of the refiigaated air supply system 21 positioned inside 
flie Sceezex compartment 17. The evaporator 26, the fen and motor 28 can be seen. 
Moreover, the inner walls 16 are shown together witih the machine compartment walls 
24, the outer walls 15 and the space 18 in which insulation is placed. The figure also 
shows the lower piece 31, the enclosing piece 34 and the airflow directing part 35. In 
the lowest part of the fireezer compartment, the floor ducting part 22 is positioned 
resting on flie compartment floor. The ribs 44 create ducts extending ftom the lefl; to Ibe 
right in the figure. The ducts connect the grill opening 41 with the lowest part of the 
lower piece. The lid ducting part 46 is also shown in the figure together with the airflow 
openings 63. 



When operating the systems works as. follows.. A..CDnteol system contrQjs the operation 
of <he reftigwated air siipply system and the coiiq)ressor in order to adiieve a good 
freezer environment based on the settings made by tiie user. The system may also 
comprise means in order to detect the conditions of the food products and adapts its 
operation according to that. Every system uses sensors placed in freezer compartment 
and near the refrigerated air supply system in order to detect the conditions, such as the 
temperature and maybe also the moisture level. The refri^ted an- supply system also 
comprises frost-free means in the form of a heating wire attached to the evaporator. The 
operation of the frost-free means is for instance based on information from an ice- 
collecting sensor on the evaporator, conditions sensed by the other sensors or by a time 
schedule. 

When operating, the fen and motor part 28 will create an airflow 45 that is forced out 
through ihe grill opening 36 of the airflow directing part 35 mto the lid airflow directing 
part 60 tiuough the ducting opening 61. The air will then be divided into the two ducts 
69 and out tiirough the airflow (^enmgs 63. Since tiie openings have different size, the 
air volume flowing out of each opening will be more shnilar tiian if tiie openings hade 
the same size. The dividing will also be substantially eqiwl between the two ducts. 
Arrows 70 illustrates the ak flowmg out hi the two ducts and tire arrows 71 illustrate the 
air flowing out of each opening. Arrows 72 tiien shows how tire airflow is spread out 
evenly in tiie freezer compartment 17. 

If tiiere arc some of the earlier mentioned grooves on flie inner walls 16 tiiese will 
enable for die air to flow along tiie innea: waUs without any risk for blockuig food 
products. Obviously, tiie aiirflow very much depends on how tiie food products are 
stored in tiie compartment If tiiere is a lot of airspace between tiiem tiie afrflow wiU be 
able to achieve a better reach and contact On the other hand, if tiie user has been very 
■ ambitious storing as much as possible intb tiie compartment, the airflow will be less 
eveai meanmg that it will be less effective to reach and get in contact witii tiie food 
products. In perfect conditions tiie airflow will reach all parts of tiie compartment and 
therein be able to bring as much heat and moisture as possible out from tiie 
compartment 



..Ihe.air is forced-^downwards in the freezer compartment l-T towards the outlet formed - - 
by the grill opening 41 at the floor ducting part. Since the grill opening 41 of the floor 
directing part is positioned in the opposite direction in relation to the grill opening 36 of 
the airflow directing part 35, the airflow will have to reach the more fare away area of 
the compartment. This is important in order to improve the airflow capacity. If there are 
some of the earlier mentioned grooves on the front side of the ducting part 22 there will 
not be any blocking risk of the aurflow. The arrow 48 shows how the heated and 
moisturized airflow is flowing into Ihe ducts formed underneath the ducting part. The 
airflow is then fiirflier guided to the right illustrated by the arrows 49. The air then flows 
upwards along the ducts formed between the lower part 31 and the inner walls 16 
towards the evaporator 26, see arrows 75 » 

When reaching the evaporator 26 the airflow will pass through it The heat will then be 
collected by the evaporator and moisture be condensed on the evaporator fins. The 
colder and dryer airflow will then flow out towards the fan and motor 28, see arrow 76. 
The airflow has thereby reached its original position. The fan and motor theii again 
forces it out into the freezer compartment. The control system will operate the fan and 
motor and the compressor so that the evaporator removes the right amount of heat. The 
frost-free system will also melt and remove the frosted condense water collected, so that 
the refrigerator system keeps its efficiency. 

The chest freezer nrny also be used without tiie floor ducting part 22; The distance 
between the lowest part 33 of the return ducting part and the frieezer compartment floor 
will then form the opening into which the air from the grill opening 39 wiU flow. This 
will result in that the airflow will not reach the whole compartment as good as when flie 
ducting part is used. 

The illustrated system will solve the above-mentioned object. It should be imderstand be 
a person skilled in the art that other dynamic systems having the similar solution of the 
refrigerated air supply system also falls within the scope of the invention. 

m 

It will be appreciated by those ordinary people skilled in the art that the present 
invention can be embodied in other specific forms without departing from the spirit or 
essential character thereof. The present disclosed embodiment is therefore considered in 



all iiespectip .be iUustradvfi^ appended claims rather flian...l3ie^r 

foregoing description indicate the scope of the invention, and all changes that come 
within the meaning and range of equivalents thereof are intended to be embraced 
therein- 



. ' " • • • > • 

1. A refrigerated air supply system (21) for a freezer and/or refrigerator cabinet having 
at least one cabinet compartment (17) at least partly defined by inner walls (16), an 
insulation layer at least partly enclosing said cabinet compartment, said cabinet 
compartment (17) having a compartment opting feeing substantiaUy upwards which 
compartment opening connects said cabinet compartment (17) with the spSce 
surrounding said cabinet, said cabinet also comprising a door (19) which in one position 
covers said compartment opening and substantiaUy closes said cabinet con^jartment 
(17), said cabinet also comprising a machine compartment (23) for storing at least one 
compressbr, at least one of said inner walls (16) having a substantially horizontal shelf 
(52) plane, at least one of the planes (52) being positioned vertically above said machine 
compartment (23), characterized in 

- that said refrigerated air supply system (21) is positioned inside at least one of said 
cabinet compartments, the system comprising at least one evaporator (26), at least one 
return ducting part (21) and at least one fan (28), 

- that said refrigerated air supply system (21) comprises at least one air simply outiet 
which provides an airflow (72) into at least one of said cabinet compartments (17) and 
at least one air supply inlet which brings an airflow (50) out from at least one said 
cabinet con^tartments (17). 

* 

2. Refrigetaied air supply system according to claim 1 characterized in that said 
ev^orator (26) is positioned in a substantially vertical or leaning position. 

3. Refrigerated air supply system according to any of the preceding claims 
characterized in that said evj^KBtator (26) comprises .fins oriented to enable for a 
substantially vertical airflow (75) to pass through the evaporator (26). 

» 

4. Refrigerated air supply system acasrding to any of the preceding claims 
characterized in that at least one of said evaporators (26) is being positioned between 
one of said return ducting parts (25) at least one of said inner walls (16). 



5. Refrigerated air supply systwn according to any of tihe preceding claims 
characterized in that at least one of said fans (28) is being positioned substantially 
vertically above said evaporator (26). 



6. Refrigerated air supply system according to any of the preceding claims 
characterized in that at least one of said fans (28) during operation comprised means 
which creates an airflow (75) that passes through the evaporator (26). 

* 

7. Refrigerated air supply system according to any of the precedmg claims 
characterized in that at least one of said fans (28) is being positioned between one of 
said return ducting parts (25) and at least one of said inner walls (16). 

« 

8. Refrigerated air supply system according to any of the {irecedihg claims 
characterized in that the air supply system (21) comprises a fiost-free system with at 
least one heating cable mounted at least one of said evaporator (26) and at least one 
water-collecting part (27) positioned vertically below that evaporator (26), said water- 
coUectmg part (27) coniiprising means to collect water from that evaporator (26). 

9. Refrigerated air supply system according to any of the preceding claims 
characterized in that said door (19) comprises a door ducting part (46) cominismg at 
least one door inlet (61) arid at least one door outlet (63), at least one door ductmg space 
creating a connection for an airflow (70) between at least one of the door inlets (61) and 
at least one of the door outlets (63). 

10. Refrigerated air supply system according to claim 9 characterized In that at least 
one of said door inlets (61) brings an airflow from at least one of said air supply outlets 
(36) into at least one of said door ducting spaces. 

11. Refrigerated air supply system according to claun 10 characterized in that said 
airflow being brought to the door ducting space when said door (19) closes said cabinet 
compartment. 

12* Refrigerated air supply system accdrdmg to any of the claims 9-11 characterized 
in ttiat said door ductmg part (46) comprises a separating means (68) dividing the 
airflow (70) mside said door ducting space so that it flows towards at least two separate 
door outlets (63) respectively. 



13* Refrigerated air sv4)ply system according to any of the claims 9-12 characterized - 
in that said door ducting part (46) comprises two distinctive rows of door outlets (63), 
the area of the outlets (63) of each row re^ectively being larger in one end of the door 
ducting part than in its other end. 

4 

14. Refrigerated air supply system according to any of the preceding claims 
characterized In that at least one of said air supply outlets (36) and at least one of said 
air supply inlets is formed at the return ducting part (25), 

« 

15. Refrigerated air supply system according to claim 14 charaicterized ini that at least 
one of said return ducting parts (25) comprises an airflow directing part (35) forming at 
least one of said air supply outlets (36), the airflow directing part (35) having means to 
cooperate with at least one door inlet (61) being positioned at said door. 

16. Refrigerated air supply system according to any of the claims 14-15 chvacterized 
in that the distance between the lowest end (33) of said return ducting part (25) and the 
lowest part of said cabinet compartment (17) forms at least one of said air supply inlets, 
the air supply inlet bringmg an airflow (75) out from the lowest end of the cabinet 
compartment (17). 

17. Refrigerated air supply system according to any of the claims 14 - 16 characterized 
in that at least one of said air supply outlets and/or at least one of said afr supply inlets 
comprise means forming a grill partly covering the outlet and/or inlet. 

18. Refrigerated air supply system according to any of the preceding claims 
characterized in that at least one of said return ducting part (25) is designed to 
cooperate with at least one of said inner walls (16) so that a substantially airtight surface 
contact is achieved between the part (25) and the innar wall (16), said part (25) together 
with the inner wall (16) together at least partly contributes to enclose a refrigerator 
compartment inside which at least one of the evaporators (26) and/or at least one of the 
fans (28) is positioned. 



rlS: -Refiigcrated air supply system according-, to any -of the preceding 
characterized in that said return ducting part has surrounding walls at least partly 
contributing to enclose a refrigerator compartment inside which at least one of the 
evaporators (26) and/or at least one of the fans (28) is positioned. 

20. Refrigerated air supply system according to any of the claims 18-19 characterized 
in that said refrigerator compartment extends between at least one of said air supply 
outlets (39) and at least one of said air supply inlets. 

21. Refrigerated air supply system according to claims 20 characterized in that at least 
one duct (32) is formed in the lower part (31) of said refrigerator compartment, said 
duct (32) extending substantially in parallel with at least one of said inner walls (16) and 
creating a connection for an airflow between at least one of said air supply outlets, at 
least one of said air supply inlets and said evaporator (26). 

22. Refrigerated air supply system according to any of the preceding clahns 
characterized in that said return ducting part (25) at least partly is positioned vertically 
above said shelf plane (52). 

23. Refrigerated air supply system according to any of liie preceding claims 
characterized in that said air supply system (21) comprises a floor ducting part (22) 
providing ducts extending along the lowest substantially horizontal part of said cabinet 

. compartment (17)> said floor ducting part in each end having at least one floor duct 
opening (40 - 41) creating a connection for an airflow between at least one of the ducts 
and the cabinet compartment (17) and/or at least one of said air supply inlets. 

24. Refrigerated air supply system according 1» clami 23 characterized In that at least 
one of said floor duct openings (41) comprise means (42) forming a grill partly covering 
the opening (41). 

25- Refrigerated an: supply system according to any of the claims 23 - 24 characterized 
in that said floor ducting part (22) is detachably positioned inside said cabinet 
compartment (17). 



2.6.._J?eftigerate4. ^. m}y,^^,.^::9J^%..% W. preceding claims 

characterized in tiiat at least one of said 'lnner waiis (16) and/or tiie floor (hicting part 
(22) side facing the cabinet compartment (17) comprise grooves or similar which 
improves an airflow passing along the wall or part. 



ABSTRACT • - •. ■ - • .. -- •• :~ 

The present invention relates to a refrigerated air supply system (21) for a fteezer and/or 
refrigerator cabinet having at least one cabinet compartment (17) at least partly defined 
by inner walls (16), an insulation layer at least partly enclosing said cabinet 
compartment. Swd cabinet compartment (17) has an compartnient opening facing 
substantially upwards, which compartment opening comiects said cabinet compartment 
(17) with the space sunoundiig said cabinet, said cabinet also comprising a door (19) 
which in one position covers said compartment opening and substantially encloses said 
cabinet compartinent (17). Tlie cabinet further comprises a machine compartment (23) 
for storing at least a compressor, at least one of said umer walls (26) having a 
substantially horizontal shelf plane (52) where at least one of the planes (52) is being 
positioned VCTtically above said machine oompartment (23). 

The refriger^ air supply system (21) of the present invention is positioned inside at 
least one of said cabinet compartments, the system comprising at least one evaporator 
(26), at least one return ducting part (21) and at least one fan (28). Said refrigerated air 
supply system (21) fiirther comprises at least one air supply outlet (39) which provides 
an airflow (72) into at least one of said cabinet compartments (17) and at least one air 
supply inlet which brings an airflow (50) out from at least one of said cabinet 
coinpartments (17). 
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